introduction
The Asia-Pacific region has a long tradition of rock art, dating back some 40,000 years to the same period in which the practice first appeared in Europe (Taçon et al. 2014) . In Southeast Asia (SEA), hunter-gatherers were making rock art well before the Neolithic. Uranium series dating suggests that hand stencils and paintings in Sulawesi and possibly Timor were made between 20,000 and 40,000 years ago (Aubert et al. 2007; Aubert et al. 2014; Bulbeck 2004; O'Connor et al. 2010; Taçon et al. 2014) , and approximately 9000 years ago in East Kalimantan ( Borneo) (Chazine 2005; Plagnes et al. 2003) . Although rock art definitely occurred in early antiquity in the region, the vast majority of the 440 or so rock art sites in Island Southeast Asia (ISEA) and the western Pacific have been attributed to the Neolithic Austronesian Painting Tradition (APT). Uranium series dating identified some of the rock art attributed to the APT in caves in the far east of East Timor as younger than 6300 b.p., supporting the assumption that some rock art was likely associated with an Austronesian expansion into the region (Aubert et al. 2007) .
APT attributions are based on site location, placement of art at the sites, design and technical elements, motif types, stylistic affinities, and the modern distribution of Austronesian languages in relation to the sites ( Ballard 1992; Wilson 2004) . 1 In one of the first regional syntheses of rock art sites of western Melanesia, Ballard (1992) identified sites associated with the Austronesian Painting Tradition as generally: 1) close to the coast; and 2) distributed in regions populated in modern times by Austronesianspeaking populations. 2 Furthermore, rock art at these sites was usually located: 3) in relatively inaccessible areas, such as on cliff faces high off the ground, inside caves or rock shelters, or on boulders; and 4) on areas highly visible from the ocean ( Ballard 1992) .
Although these four attributes hold true for many rock art sites across the region, variations have been found in areas such as Vanuatu and East Timor (O'Connor 2003) . Regional connections are apparent in some shared design elements and motif styles in these places; however, variation may have occurred over time as a result of local innovation (O'Connor and Oliveira 2007; Wilson 2004; Wilson et al. 2001) . The current study focuses on the relevance of Ballard's (1992) categorization of APT sites for rock art sites in Island Southeast Asia in general and, more specifically, for a newly discovered site in East Timor.
Ever since East Timor won independence from Indonesia in 1999, there has been a steady increase in archaeological research in the country. In conjunction with a synthesis of previous rock art recorded by Portuguese and Australian archaeologists in the 1960s and 1970s, O'Connor (2003 reported 9 new sites in East Timor in this journal and an additional new site 4 years later (O'Connor and Oliveira 2007) , bringing the total known rock art sites in the country to 16. Based on currently available literature, we identified at least 27 rock art sites in the country; there are likely more sites located in the far east of Timor that have yet to be described (Glover 1986; Guillaud et al. 2007; Guillaud and Galipaud 2012; O'Connor 2003; O'Connor and Oliveira 2007; O'Connor et al. 2010) . Most of the sites detailed in these publications broadly fit the criteria outlined by Ballard for inclusion in the APT, but variations were found in site location (a number were not located in coastal locations) and motif styles (especially those represented on cliff faces and at sites deeper within solutional caves).
Here we present a new rock art site, Aleti Tunu Bibi, located on the island of Atauro, 30 km across the Wetar Strait from mainland East Timor. The site and motifs are described and interpreted in the context of rock art in Timor and the wider region to discuss inter-connectivity and the potential antiquity of these practices.
the aleti tunu bibi site
The cave known locally as Aleti Tunu Bibi is located about 1 km south of the village of Atekru on the southwestern coast of the island of Atauro (08°13.314′S, 125°32.152′E) (Fig. 1) . It is located less than 200 m from the actual coastline at an altitude of c. 60 m above sea level, on a narrow uplifted limestone terrace formed during the penultimate Interglacial Period 125,000 years ago (Chappell and Veeh 1978; Ely et al. 2011) . It is a small marine cave approximately 8 m × 7 m and 2.5 m high at its highest point (Fig. 2 ). An earthquake in 2013 affected the uplifted terrace and resulted in the collapse of the front part of the cave, partially blocking the entrance. Tree roots growing through cracks in the limestone have led to further structural instability, especially at the mouth of the cave. Inside, areas of calcite have fallen off, likely another result of the earthquake and heat from fires that have been lit too close to the cave walls.
The Aleti Tunu Bibi rock art is mostly positioned on the lower part of the south wall and at the back of the cave, 1 to 1.5 m above ground (Figs. 3, 4) . The rock art in this cave was photographed multiple times over four different field excursions between 2014 and 2015. We found that within the year since the first photographs were taken, calcite deposits had already accumulated over some of the red paintings. We made a complete recording of the rock art during the most recent field season (August 2015) in correspondence with excavation of archaeological deposits in the cave. All observable rock art was photographed and sheets of transparent plastic were positioned adjacent to the cave walls so the rock art could be directly traced on to this medium for more accurate interpretation of the designs. The photographs of the rock art were enhanced using Photoshop and the designs were extracted for a more complete rendering of the pictograms; some faint images were enhanced using the DStretch plugin of ImageJ software. 3 Excavation to 0.7 m of an initial 50 cm × 50 cm test pit at the entrance of the shelter in May 2015 identified a small amount of cultural material (described below). Two further 1.5 m × 1.5 m squares were excavated three months later. Test pit 1 (TP1) was dug up to 0.7 m and Test pit 2 (TP2) reached 1.4 m (Fig. 4) .
Dating of the Aleti Tunu Bibi archaeological contexts indicates an intermittent use of the shelter from as early as 18,000 years ago ( Beta 419827) ( Table 1) . Relatively small amounts of pottery and stone artifacts were found in the deposits from Aleti Tunu Bibi compared to the Lepu Kina cave site. Stone artifacts including flaked and worked stone made from obsidian and chert were identified in deposits, including the 
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All dates are from Tridacna sp. to minimize the potential discrepancies using different shell species. All shells or fragments of shell come from archaeological deposits associated with stone tools and other shell middens. From the contexts where the shells were found, we are confident that the sampled Tridacna were collected in the past for human consumption. Shell samples were free of recrystallization. Results were calibrated using Marine 13 database ( Reimer et al. 2013 ) with a Delta R value of 0, as there are currently no available data for Timor regarding localized marine calibration values.
oldest layers. Obsidian flakes were particularly abundant in the Neolithic layers of another shelter on the island, Lepu Kina, but their occurrence in Pleistocene or early Holocene layers has been documented at other sites in Timor (Glover 1986; Reepmeyer et al. 2011 ). The recent analysis by Reepmeyer ( pers. comm.) of samples of volcanic glass that were collected in the vicinity of Aleti Tunu Bibi suggests that Atauro, or one of the nearby islands, could be the source of obsidian found in many sites in the region. At Aleti Tunu Bibi, hematite (red and yellow) was found in layers that also contained obsidian stone flakes and tools dated to at least 8500 years ago ( Beta 419826 in Table 1 ). The hematite could only have arrived inside the cave through the action of humans, as there are no iron-rich rocks in the vicinity of the limestone cave. Precise dating of the rock art would need to incorporate absolute dating of overlaying calcite accretions or charcoal deposits. However, the fact that calcite accretions were found to have formed over some of the paintings within a one-year period or less from 2014 to 2015 may indicate that this type of dating is not appropriate for Aleti Tunu Bibi, or other rock art sites in the region for that matter (Fig. 5) .
rock art at aleti tunu bibi
A total of thirteen paintings in red, one painting in black, and one drawing in black have been recorded at Aleti Tunu Bibi (Figs. 6 -11) . Most of the pictograms were painted on relatively flat areas of the wall on a naturally white surface. Drawings were often difficult to discern due to the uneven nature of the walls. In some cases, calcite accretions and black mold further complicated interpretations of the designs. All but three of the designs were executed with monochrome red pigment, two designs were painted in black pigment, and one motif of a boat was drawn with dry charcoal. The red pigment was present in a range of colors from bright red to dark red-brown and, in one instance, purple-red. There was no evidence of superposition of motifs. The preservation was generally good, and the majority of the painted motifs are still very clear; however, a few motifs have been partly damaged where calcite layers have peeled away from the cave walls. Some reddish stains on calcite deposits suggest that some red paintings may have been fully covered by accretions, especially in the lower parts of the wall close to the cave floor. Further analysis of these calcite layers and possible pigment will need to be conducted to confirm this hypothesis.
At least five different motifs are represented in the designs:
1. The most frequent motif is a zoomorph lizard/crocodile figure with an oval-shaped body, legs, and tail (Figs. 8, 9 ); 2. A larger zoomorph may represent a sea mammal or fish (Fig. 10) ; 3. Parallel lines (Fig. 6) ; 4. Dots and short lines, some of which make use of natural calcite ribbons that have formed on the cave walls (Fig. 10) ; 5. A possible boat (Fig. 7) .
There was no visible superimposition of pictograms, but some zoomorphic figures may have been repainted several times.
There were at least ten zoomorph paintings. One or perhaps two are partly hidden by calcite accretions in Panel 2 ( black motifs in Fig. 8 ). Other zoomorphs appeared in groups of three in Panels 3 to 5 (red motifs in Figs. 9-11 ). Zoomorph figures were painted as thick elongated bodies with two to four appendices and, in some instances, a tail. It was difficult to determine whether the variation in the shapes of the zoomorphs was a result of the quality of the pictogram or if the differences represent unique designs.
Other motifs included linear parallel lines at the back of the cave ( Panel 1) and rows of dots in red pigment ( Panel 3). In Panel 3, a series of nine lines of dots comprising between nine and thirteen dots each filled a white, generally flat surface between two upraised calcareous ribbons (Fig. 5) . The most elaborate set of motifs, located in Panel 4, is a seemingly organized panel associating three zoomorphic figures, linear motifs, and short lines or dots, some of which were closely associated with natural calcareous ribbons (Fig. 10) . The artist has highlighted them with lines or dots. This elaborate combination seems to tell a story or depict a scene of a hunt. This panel is reminiscent of the whale hunt scene at the Bangudae rock art site in South Korea.
The Aleti Tunu Bibi cave fits more or less within the criteria proposed by Ballard (1992) for sites associated with the APT. Specifically, the cave is located on limestone terraces close to the current coastline, provides a direct view overlooking the sea, and is in an area settled by Austronesian-speaking populations. However, as a result of its elevation, the mouth of the cave is not easily observable from the sea. This, and the fact that the rock art was painted well within the cave, means the art is not "highly visible," unlike other APT sites in the region. Aleti Tunu Bibi is one of the few caves in the area located near the sea. Other caves are set farther inland. Of the multiple caves and rock overhangs surveyed on the west coast of Atauro, this site is the only one so far to contain observable rock art. Although Austronesian-speaking populations live on Atauro today, we are cautious to associate the modern-day language distribution directly with the linguistic situation during the Neolithic/Early Metal Age, especially in an area of ISEA that has a complex settlement history. In this region, languages are known to reflect both Austronesian and non-Austronesian influences (Schapper 2015; McWilliam 2007) .
On stylistic grounds, Aleti Tunu Bibi cannot readily be associated with the Austronesian Painting Tradition ( Timor, but the simplicity of the designs at Aleti Tunu Bibi distinguish it from these other sites. Furthermore, none of the zoomorphs at Aleti Tunu Bibi appear to be anthropomorphic. The pictograms in Aleti Tunu Bibi, which are uniquely made using the wet paint technique, do not show any details of hands or feet, unlike anthropomorphic pictograms found in sites on the north and east coasts of East Timor. We are aware of only very few comparable zoomorph designs on the nearby island of Alor, in the Tron Bon Lei cave (O'Connor pers. com.) and, to a lesser extent, in the Lia Doku Lia Doka shelter in Baucau (Guillaud et al. 2007; Guillaud and Galipaud 2012) (Fig. 12) . In the region, zoomorph and anthropomorph figures are generally considered to be later in time than hand stencils (Chazine et al. 2005; Wilson 2002 ), but in a few instances (including some from East Timor) hand stencils may be contemporary with other APT motifs (O'Connor 2003) . None of the human, horse, spiral, and sun motifs or hand stencils found at other East Timor sites were identified at Aleti Tunu Bibi (Fig. 13) .
The painted dots and lines at the site may be representative of an early counting system, though for what exact purpose remains unknown. Painted dots are also present in at least one rock art site in Timor in Lie Gere (Fig. 14) , and parallel lines in red pigment have been observed in Hatu Wakik, a shelter in the Manatuto area (Forestier and Guillaud 2013) (Fig. 15) .
Given the lack of figurative anthropomorphs and geometrically complex figures, the rock art at Aleti Tunu Bibi does not seem similar enough to other sites described in East Timor to be associated with what O'Connor and Oliveira (2007 : 400) ple red figurative motifs." O'Connor distinguishes this group from others based on distribution, but notes that "there is no evidence that this grouping is separated chronologically from the art on the exposed sea-cliff panels -it may simply have served a different function " (2003 : 124) .
Paintings located deeper in caves, but in relatively accessible locations, have been found at other rock art sites in both central and eastern East Timor. The diversity in motif styles between the two areas is thought to represent separate stylistic regions (O'Connor and Oliveira 2007) . There is limited variation in the motifs and a general similarity in designs of the rock art from Aleti Tunu Bibi compared with the diversity and relative complexity of rock art from these other areas.
The limited variety of paintings, the absence of superimposition of the designs, and the organization of Panels 3 or 4, for example, suggest that the rock art in Aleti Tunu Bibi was painted in a limited time frame. At least one of the two black pictograms -the drawing of a boat -could represent a later temporal event, however (Fig. 7) . Boat designs are a common feature of the artistic tradition of the region. Ship symbolism appears in Borneo, southern Sulawesi, eastern Indonesia, East Timor, and western New Guinea ( Ballard et al. 2003) . The depiction of boats in rock art and on artifacts such as Dongson drums have been associated with the "ship of the dead" cosmology of the Late Neolithic and Early Metal Age in the region (c. 2000 b.p.) ( Ballard 1992; Ballard et al. 2003; Harrison 1958; Spennemann 1985; Szabo et al. 2000) . 4 Boat-shaped coffins throughout the region, including some in contexts associated with boat rock art, have also been linked with the "ship of the dead," a means of transporting the soul of the deceased to its next destination ( Ballard 1992; Röder 1956; Szabo et al. 2000) . Ballard and colleagues (2003) propose that rock art (including boat motifs) and mortuary rituals are intrinsically associated in Island Southeast Asia (including the Philippines, the Indonesian and Malaysian parts of Borneo, and eastern Indonesia), and in the western Pacific at least as far east as the Solomon Islands. Throughout these regions, boat "art symbolizes widely shared beliefs and activities associated with death" ( Ballard et al. 2003 : 394) . The lack of evidence for domestic use of Aleti Tunu Bibi, coupled with the fact that unarticulated human bones were found in the archaeological contexts of the site, supports the suggestion that the cave was primarily used as a sacred space, likely for mortuary rituals. Interestingly, today the cave is also known as a sacred location. The name of the cave roughly translates to "the place where goats are roasted to chase away demons." While goats are a recent introduction to Timor, the presence of rock art and human remains suggests the cave may have been associated with sacred rituals since ancient times. The occurrence of red and yellow ochre in the excavated trenches in layers dated to around 8000 b.p. is a potential indication of the use of these pigments during the early Holocene. While it is difficult at this stage to draw a clear line between this evidence and the appearance of rock art on the walls of the cave, it is possible that the red paintings at Aleti Tunu Bibi were drawn during this period. Red ochre in Pleistocene or early Holocene archaeological deposits is not uncommon in Timor. In Bui Ceri Uato (Glover 1986 : 112) , ochre was present in Layers II to V dated to between 4500 and 7500 b.p. In Lie Siri, red ochre was present in nearly all layers and could have been used for the manufacture of pigments "perhaps to make the hand stencils at the back of the cave" (Glover 1986 : 75) . Pellets of red ochre were also present in Lene Hara cave in a Pleistocene context (Aubert et al. 2007 : 995) . It is therefore possible that simpler figurative motifs, geometric designs, and sometimes ( but not in Atekru so far) hand stencils are associated with a chronologically older rock painting tradition in Timor.
conclusions Aubert and colleagues (2007 : 991) state that "rock art has the unique potential to inform on symbolic expressions and cultural practices, and therefore provides one of the few 'windows' into the way people thought in non-literate societies." The Aleti Tunu Bibi rock art site provides the first evidence for rock art on the island of Atauro and extends the known distribution of rock art sites in East Timor across the Wetar Strait. The dating of the site suggests limited use of the shelter from as early as 18,000 b.p. and up into the Neolithic.
The simple figurative zoomorph motifs and linear or dotted designs found in the shelter may represent an older rock art tradition in the region. The boat drawn in black pigment could post-date these red paintings. The boat may be associated with the "ship of the dead" cosmology that is represented during the Early Metal Age on Dongson drums traded throughout the region. This suggests that the dry black drawing of the boat dates to not earlier than 2000 b.p.
The Aleti Tunu Bibi site shares a number of attributes with other rock art sites in the region and East Timor, providing evidence for regional connections and a shared belief system before and during the Neolithic and Early Metal Age. However, the simplicity of designs and the focus on specific red-painted motifs combined with dots and lines distinguishes Aleti Tunu Bibi from the most eastern Timorese sites and hints at specific older connections with the mainland around Baucau as well as islands farther north and west, possibly as far as South Korea, in environments associated with sea hunting.
The lack of evidence for a domestic use of the cave, the presence of human remains in the archeological context, and the occurrence of the rock art possibly indicate that the site was used as a sacred space for a long period of time. Future analyses should incorporate dating of the charcoal rock art and, possibly, the calcite accretions overlying the rock art, although the fast deposition of some of these accretions (<1 year) may indicate that this type of dating is not appropriate for the site.
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